General

Materials
All chemicals were purchased form Sigma-Aldrich and were used without further purification.
Instrumentation
Bacterial cell density (OD 600nm ) was measured using a Fischer Scientific cell density meter model 40. UV-vis and fluorescence spectroscopy experiments were performed on a Tecan Infinite M200 microplate reader. Bacterial cell lysis was performed by sonication using a Sonics & Materials inc. Vibra-Cells VCX-500 Ultrasonic Processor (5 to 15 rounds of 30 seconds sonication until the OD 600nm = 0).
Experimental
Calibration of ortho-nitrophenol (ONP) absorption at different DMSO concentrations
Absorption of ONP at different concentrations (from 0 to 1.25 mM) in PBS buffer (prepared from 8 g NaCl, 0.2 g KCl 1.42 g Na 2 HPO 4 , 0.24 g KH 2 PO 4 , pH adjusted to 7.4 with HCl) and containing different amounts of DMSO was measured by UV-vis spectroscopy at λ = 420 nm in a 96-wells microtiter plate reader. Results are reported in Figure S1 . 
Preparation of the bacterial cultures
A preculture was prepared by inoculating an isolated colony of wild type Escherichia coli (strain MG1655, lacZ+) in 1 mL of lysogeny broth (LB) medium containing 100 µM of iso-propyl-β-D-1-thiogalactopyranoside (IPTG) to induce lacZ expression. The preculture was grown overnight at 37°C with agitation. 1 mL of the preculture was added to 50 mL of LB containing 100 µM of IPTG and bacteria were grown at 37°C with agitation to an optical density at 600nm (OD 600nm ) of 0.6. Bacterial cultures were centrifuged for 10 min at 1000 × g at room temperature, rinsed twice with PBS (pH 7.4) and resuspended in PBS (pH 7.4) to the desired OD 600nm .
Viable count method
To estimate the number of bacterial cells for the membrane permeabilization assays, the viable count method was used. E. coli cells were grown as reported and resuspended to specific OD 600nm of 0.1, 0.2, 0.3, 0.4 and 0.5. Each sample was further diluted according to Table S1 . A sample of 100 µL of each dilution was then spread on LB-agar plates and incubated at 37°C overnight. The colonies formed were counted on each plate containing more than 30 and less than 300 colonies. Results are reported in Figure S2 . 
Minimal inhibitory concentration (MIC)
E. coli cells were grown as reported and resuspended in fresh LB medium to an OD 600nm = 0.1. In a 96-wells microtiter plate, the solutions were prepared in triplicates as follow: to 140 µL of LB were added 10 µL of DMSO, PBS, BAC or Polymyxin B. Every experiment was performed in two sets of triplicates. The plates were stirred in a thermostated incubator at 37°C for 24 h. The MICs were determined as the minimal concentration at which no bacterial growth was detected after 24 h.
Ortho-nitrophenolgalactoside (ONPG) membrane permeabilization assay
General. E. coli were grown as reported and resuspended in PBS (pH 7.4) to the desired O.D. 600. In a 96-wells microtiter plate, the solutions were prepared in triplicate as follow: to 125 µL of PBS (pH 7.4) containing 1.25 mM of ONPG (final concentration) were added 10 µL of a solution of a specific concentration of polymyxin B (in PBS pH 7.4) or benzalkonium chloride (BAC) in DMSO (7% DMSO V/V constant concentration). Imminently prior to the start of data collection, 15 µL of E. coli bacteria suspended in PBS (pH 7.4) were added to each well. ONPG hydrolysis was followed by UV-vis spectroscopy at λ = 420 nm with a readout every 60 s and then converted to the ortho-nitrophenol (ONP) concentration. The same ONPG hydrolysis test was performed with 15 µL of a bacterial lysate of the same bacterial solution.
Influence of the IPTG concentration during the bacterial growth on the ONPG hydrolysis rate
During the preculture step, E. coli were grown in LB containing different concentrations of IPTG from 0 to 1000 µM. After the centrifugation step, bacteria were diluted in PBS (pH 7.4) to O.D. 600 = 0.1 and then lysed. Bacterial lysate was added to the 96-wells microtiter plate imminently prior to the start of data collection. Results are shown in Figure S3 . Figure S3 : Influence of the IPTG concentration during the preculture growth on the ONPG hydrolysis rate of intact bacteria and bacterial lysate. Reported concentrations represent IPTG concentrations used during the preculture step. Each curve is the average of three different experiments.
These results show that 50 µM of IPTG is enough to induce the β-galactosidase expression and maximal ONPG hydrolysis. A concentration of 100 µM of IPTG was fixed for all the other experiments.
Influence of the DMSO concentration on the ONPG hydrolysis E. coli cells were grown as reported. After the centrifugation step, E. coli were resuspended in PBS (pH 7.4) and adjusted to O.D. 600 = 0.1 and then lysed. Bacterial lysate was added to the 96-wells microtiter plate imminently prior to the start of data collection in solutions containing different concentrations of DMSO. Results are shown in Figure S4 . DMSO tends to slow down the rate of the enzymatic reaction. At a high concentration of DMSO (50%), the reaction is completely inhibited ( Figure S5 ). For this reason, DMSO was always used in a concentration below 10% for all the permeabilization assays. Figure S5 : Influence of 50% concentration of DMSO on the ONPG hydrolysis reaction rate with solutions of intact bacteria and bacterial lysate. Each curve is the average of three different experiments.
Membrane permeabilization assays
Bacteria were grown as reported and resuspended in PBS (pH 7.4) to the desired O.D. 600 (from = 0.1 ≈10 7 to 0.5 ≈10 8 CFU/mL). The rate of the ONPG hydrolysis at different concentrations of polymyxin B or BAC was monitored and compared to the rate obtained for the specific bacterial lysate. Results are reported in Figures S6 -S11 . In the case of polymyxin, the RRr was calculated using the ONPG hydrolysis between 500 and 1000 s and for BAC between 0 and 360 s. Figures S12 -S16 report the results of the mathematical treatment. 
N-phenyl-1-napthylamine (NPN) insertion assay (insertion in the outer membrane)
E. coli bacteria were grown as described. After the centrifugation step, bacteria were resuspended in PBS (pH 7.4) and adjusted to the desired O.D. 600 . In a 96-wells microtiter plate, the solutions were prepared in triplicate as follow: to 137 µL of PBS (pH 7.4) were added 3 µL of NPN (500 µM in DMSO). Imminently prior to the start of data collection, 10 µL of different concentrations of a BAC solution in DMSO (7% DMSO V/V constant concentration) were added to each well. NPN insertion in the hydrophobic environment of the outer membrane was followed by fluorescence spectroscopy using a λ ex = 350 nm and data were collected at λ em = 420 nm. Results are shown in Figures S17 -S20. Each curve represents the kinetics of the NPN insertion in the hydrophobic environment of the outer bacterial membrane. In the experimental conditions, NPN insertion is too fast to be properly monitored, as the time between the addition of the BAC solution and the 1 st data collection is too long and agitation was not possible. Nevertheless, these curves represent the partition of the NPN between the aqueous solution and the hydrophobic membrane. For this reason, a dose-response curve was performed using the maximum of fluorescence at 3000 s, where the equilibrium was reached for all the experiments. Results are shown in Figure S21 . 
Effect of the PBS buffer on ONP UV-vis absorption
Absorption of ONP in PBS buffer at pH = 7.4 over time was monitored by UV-vis spectroscopy at λ = 420 nm in a 96-wells microtiter plate reader. Results are reported in Figure S22 The slow decrease of the ONP absorption is due to the ONP ionization in the buffered solution. Figure S22 : Decrease of ONP absorption in PBS buffer (pH = 7.4).
